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New Scenario & Analytical Tools 
January 31, 2014 
Quantifying Impacts of Community Design with Scenario Planning 
Regional Planning, Greenhouse Gases, and 
UrbanFootprint Open Source Software 
Garlynn Woodsong 
garlynn@calthorpe.com 
PSU Transportation Seminar 
Portland, Oregon 
California is In Trouble 
Climate Change 
Energy Security 
Water Shortages 
Budget Shortfalls 
Failing Infrastructure 
Asthma Rates 
Obesity 
Housing Costs 
Energy Prices 
Health Care Costs 
Political Gridlock 
Failing Schools 
America 
Land Use is the Answer 
at least part of  
Assembly Bill 32 
Greenhouse Gas Emissions 
California GHG Emissions  
 By Sector, 2006 
40% 
25% 
Cars and Trucks 
Building Energy Use 
3-Leg Stool: Transport Greenhouse Gases 
GHG 
Reduction 
Vehicle 
Efficiency 
Fuel GHG 
Content 
Vehicle 
Miles 
Traveled 
Source: Growing Cooler, 2007 
Land 
Use 
Senate Bill 375 
Regulates VMT – GHG Connection 
Targets: Establishes Regional GHG (VMT) Targets 
SCS: Requires a Regional Land Use Plan (SCS) 
Housing Element: Cities Must Meet Regional Housing Need 
CEQA: Streamlining in Targeted/High Performance Zones 
Senate Bill 375 
Regulates VMT – GHG Connection 
Target Setting Process: 
Establishes Regional GHG (VMT) Targets 
 
Regional Targets Advisory Committee (RTAC):  
Convened by the California Air Resources Board (CARB) 
 
RapidFire:  
Spreadsheet-based sketch Land Use & Transportation 
model used in target-setting process to evaluate potential 
reductions in GHG by region due to more compact, 
transit-oriented growth patterns 
Senate Bill 375 
Regional Targets 
 
Attachment 4 
 
Approved Regional Greenhouse Gas Emission Reduction Targets 
 
 
MPO Region 
Targets * 
2020 2035 
 
SCAG -8 -13 
MTC -7 -15 
SANDAG -7 -13 
SACOG -7 -16 
8 San Joaquin Valley MPOs -5 -10 
6 Other MPOs   
    Tahoe -7 -5 
    Shasta 0 0 
    Butte +1 +1 
    San Luis Obispo -8 -8 
    Santa Barbara 0 0 
    Monterey Bay 0 -5 
 
*  Targets are expressed as percent change in per capita greenhouse gas 
emissions relative to 2005. 
 
Per-capita light duty vehicle transportation GHG reductions from 2005  
due to land use and transportation systems in SCS & RTP.   
California Strategic Growth Council 
SB 732 - Larger Sustainability Nexus 
Vision California 
Scenarios… 
Trend Compact Growth 
Scenario 
Modeling 
Environmental 
•  Greenhouse Gas Emissions 
•  Air Pollution 
•  Water and Energy Consumption 
Transportation 
•  Vehicle Miles Traveled 
•  Transit, Walk, Bike Mode share 
•  Vehicle Emissions 
Fiscal 
•  Capital Infrastructure Costs 
•  O&M/Public Works Costs 
•  City Revenues 
•  Household/Business Costs 
Social 
•  Public Health Impacts 
•  Housing Diversity & Affordability 
•  Access to Jobs and Services 
•  Cost of Living Household Costs 
…and Metrics 
Next Generation Sketch Models 
RapidFire 
ü  Spreadsheet-Based 
ü  Fast to Deploy 
ü  Policy-Sensitive 
ü  Testing & Calibration Tool 
For UrbanFootprint 
UrbanFootprint 
ü  Open Source, Geospatial  
ü  Tools for Plan Creation + Analysis 
 
UrbanFootprint Scenario Ecosystem 
UrbanFootprint Projects 
Scenario Modeling Platform for 2016 RTP/SCS 
•  Base Year/Primary Parcel Editing Tools 
•  Transition from Grid to Parcels 
•  Rural Urban Connections (RUCS) Integration 
•  User Interface Enhancements/Software Upgrades 
Scenario Modeling Platform for 2015 RTP/SCS 
•  Future Scenario Development Functionality 
•  SCS Alternative Development and Modeling 
•  User Interface Enhancements/Software Upgrades 
 
Scenario Modeling Platform for 2016 RTP/SCS 
•  Links to Local Governments 
•  Use in Local Input Process 
•  Multi-User Access and Systems 
•  User Interface Enhancements/Software Upgrades 
 
Sketch Futures… 
Compare Scenarios… 
…Test Impacts 
Web-Based User Interface 
January 30, 2014: Version 1.1Alpha 
Web-Based User Interface 
Blueprint UI 
Faster and More Efficient 
Run Time  
ArcGIS 
UrbanFootprint 
Open Source 
12 days 
8 minutes 
Place Type Translation for 8- County San Joaquin Valley 
UrbanFootprint: 64-bit, multi-threaded PostgreSQL-driven platform delivers serious performance. 
Version 1.1 Open Source Software Stack 
Mapping/Display 
Polymaps 
Mapnik 
d3 
Data Delivery & Queuing 
Celery-Redis Queue 
Tilestache 
Database, Analysis, UI 
SproutCore 
Postgresql-PostGIS 
Python – Django - Apache 
Operating System 
Ubuntu Linux 
D3.js 
Base Data Development 
Land Cover Dataset Development 
FMMP: 
Definition of 
Urban,  
Greenfield 
CPAD: 
Definition of 
Constrained 
Base Data o ding
U r b a n F o o t p r i n t  Te chn i c a l  S umma r y
12
The California Farmland Mapping and Monitoring Program (FMMP) dataset is used to 
identify urban and greenfi eld lands, as well as specifi c categories of agricultural land. 
Other sources, such as the California Protected Areas Database (CPAD) dataset, are used 
to identify environmentally constrained land.
Parcel data is collected from state, regional, and local sources, including county assessor and commercial parcel databases. In this example, demographics and control totals are pro-
cessed from traffi c analysis zones (TAZs), attributed to appropriate land uses, and then distributed onto the landscape into parcels.
Parcel Data
Land Cover and
Environmental Data
Assessor’s tax parcel data (cadastral data) is used as the fi nest 
grain of geographical resolution to which data is assigned in 
UrbanFootprint’s base data loading process. The existing land 
use attribute of each parcel is used as the basis for allocating 
dwelling units and employees, as well as assessing lot coverage 
for the purposes of energy use, water consumption, and other 
analyses.
UrbanFootprint classifi es the landscape into three broad land 
type categories: urban, greenfi eld or constrained. Urban land 
includes lands that have already been urbanized. Constrained 
land includes water and lands legally protected from devel-
opment. Greenfi eld land includes all other non-urban devel-
opable areas. In California, the primary dataset used to classify 
land as either urban or greenfi eld is the California Farmland 
Mapping and Monitoring Program (FMMP) dataset; greenfi eld 
data is further classifi ed by the sub-categories in the FMMP 
dataset. Constrained lands include protected areas defi ned by 
the California Protected Areas Database (CPAD) dataset, as well 
as water bodies as defi ned by a combination of: he California 
Spatial Information Library (CASIL) ‘Polygon Hydrologic 
Features’ dataset; the water features contained in the FMMP 
dataset; and the Tele-Atlas North America (TANA) ‘U.S. and 
Canada Water Polygons’ dataset.
CPAD
FMMP
Base Data Loading
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CPAD
FMMP
USGS: 
Additional 
Definition of 
Constrained 
Combined Land Types Layer: 
Urban, Greenfield, Constrained 
Base Data Development 
Demographics and  
Control Totals (TAZ) 
Distributed to  
Land Uses 
Assigned to  
Parcels 
Base Data Development 
Census 
Demographics 
Block and Block 
Group Data Applied 
to Parcels and Grids 
Function of the “Near Script” 
If Rate is Zero… 
Get Rate from 
Nearest Geography 
with Above-Zero 
Rate 
Apply to get 
Numbers for 
Parcels 
Base Data Development 
Transportation 
Features Database 
Proximity and 
Connectivity 
Analysis 
Less than 150 Intersections/Sq. Mi. 
Transportation 
Features 
Database 
Proximity and 
Connectivity 
Analysis 
Transportation 
Features 
Database 
Proximity and 
Connectivity 
Analysis 
More than 150 Intersections/Sq. Mi. 
Base Data Development 
Becoming Geography Agnostic 
Transition to parcels and beyond… 
Base Data Variables 
Developable Lands 
Urban & Greenfield 
Net vs. Gross Densities 
§  Net 
§  Buildings on Parcels 
§  Gross 
§  Streets 
§  Parks 
§  Civic Uses 
Developable Lands Analysis 
Define by Global Policy Settings 
X 
Developable Lands Analysis 
Import External Vacant & Redevelopable Analysis 
From Base to Future…. 
Building Types: Based on real buildings 
Height 
Floors 
Floor Area Ratio 
Retail Area 
Office Area 
Industrial Area 
Residential Area 
Dwelling Units 
Unit Size (Avg.) 
Parking Spaces 
Permeable ft2 
Irrigated ft2 
Weighted average of 
building attributes: 
Building Types 
 
Mixed to create Place Types… 
Mixed Use 
Skyscraper Mixed Use 
High-Rise Mixed Use 
Mid-Rise Mixed Use 
Low-Rise Mixed Use 
Parking Structure/Mixed Use 
Main Street Commercial/Mixed Use High (3-5 Floors) 
Main Street Commercial/Mixed Use Low (1-2 Floors) 
Residential 
Skyscraper Residential 
High-Rise Residential 
Urban Mid-Rise Residential 
Urban Podium Multi-Family 
Standard Podium Multi-Family 
Suburban Multifamily Apt/Condo 
Urban Townhome/Live-Work 
Standard Townhome 
Garden Apartment 
Residential (Con’t) 
Very Small Lot 3000 
Small Lot 4000 
Medium Lot 5500 
Large Lot 7500 
Estate Lot 
Rural Residential 
Rural Ranchette 
Commercial/Industrial 
Skyscraper Office 
High-Rise Office 
Mid-Rise Office 
Low-Rise Office 
Main Street Commercial (Retail + Office/Medical) 
Parking Structure + Ground Floor Retail 
Parking Structure 
Office Park High 
Office Park Low 
Building Types 
 
…and for base land 
use crosswalks 
Commercial/Industrial (con’t) 
Industrial High 
Industrial Low 
Warehouse High 
Warehouse Low 
Hotel High 
Hotel Low 
Regional Mall 
Medium Intensity Strip Commercial 
Low Intensity Strip Commercial 
Rural Employment 
Institutional 
Campus/College High 
Campus/College Low 
Hospital/Civic/Other Institutional 
Civic 
Urban Elementary School 
Non-Urban Elementary School 
Civic (con’t) 
Urban Middle School 
Non-Urban Middle School 
Urban High School 
Non-Urban High School 
Urban City Hall 
Urban Public Library 
Urban Courthouse 
Urban Convention Center 
Suburban Civic Complex 
Town Civic Complex 
Town/Branch Library 
Church 
Other 
Military/General Catch-All 
Low Density Commercial 
Place Types: Calibrated to real places 
Place Types 
 
Scenario Building Blocks 
Existing Plan Translation 
Place Type-based Translation 
For Future Scenarios, the Base Year, the End State, and other purposes… 
SACOG 
Base Case  
UrbanFootprint 
SACOG 
Blueprint 
UrbanFootprint 
Web-Based Scenario Painting 
Edit Scenarios + Build New Ones 
54% 
14% 
16% 
23% 
16% 
27% 
14% 
36% 
"Business As Usual" "Growing Compactly" 
Large Lot 
Small Lot 
Attached 
Housing Product Mix 
Growth Increment (2010-2050) 
Multifamily 
Example 
scenarios 
40% 45% 30% 
22% 20% 
23% 
7% 10% 14% 
31% 25% 33% 
Existing (2010) "Business As Usual" "Growing Compactly" 
Large Lot 
Small Lot 
Attached 
Multifamily 
Housing Product Mix 
2050 Total (Base + Increment) 
Example 
scenarios 
Housing Demand: 
Who We Are (Really) 
41% 
25% 
30% 
25% 
12% 
25% 
17% 25% 
Married couples 
with children 
Married couples 
without children 
Other 
Households 
Singles living  
alone 
1970 
75% 
Source:  US Census Bureau, American Community Survey 2005-2009 
 
2009 
California 
1,532 
4,932 
8,921 
00 
2,000 
4,000 
6,000 
8,000 
10,000 
2010 TOD Supply 2010 TOD Supply + All New Units 2035 TOD Demand 
T
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ds
 
3,989,000 
California TOD Demand 2035 
Four Largest MPOs Only  – SCAG, SANDAG, MTC, SACOG 
 
Preliminary  
Do Not 
Duplicate 
Source:  AC Nelson. The Shape of Metropolitan California in the 21st Century: Outlook to 2020 and 2035 
 
2,538 
1,441 1,588 
-1,000 
-500 
00 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
Multifamily Townhouse Small Lot Large Lot 
T
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New Units Needed by 2035 
-2,136 
California Housing Demand 2035 
Four Largest MPOs Only  – SCAG, SANDAG, MTC, SACOG 
 
Preliminary  
Do Not 
Duplicate 
Source:  AC Nelson. The New California Dream. ULI 2011 
 
Existing Corridor 
Some Employment, a little residential 
Base 
Place Type Buildout within Corridor 
This, minus the base, equals change. 
Future 
UrbanFootprint Model Core 
Future = Base + Change 
Base Future Change 
Base 
(Developing) 
Future  
(From Place 
Types) 
Change = Place Types - Redeveloped Base 
UrbanFootprint Model Core 
Future = Base + Change 
Change = Place Types - Redeveloped Base 
…for all 250+ core variables… 
•  Intersections_SqMi 
•  Intersections 
•  Parcel_SqFt 
•  Acres_Grid 
•  Acres_Grid_Urban 
•  Acres_Grid_GF 
•  Acres_Grid_Con 
•  Acres_Parcel 
•  Acres_Parcel_Urban 
•  Acres_Parcel_GF 
•  Acres_Parcel_Con 
•  Acres_Parcel_Res 
•  Acres_Parcel_Res_DetSF 
•  Acres_Parcel_Res_DetSF_SL 
•  Acres_Parcel_Res_DetSF_LL 
•  Acres_Parcel_Res_AttSF 
•  Acres_Parcel_Res_MF 
•  Acres_Parcel_Emp 
•  Acres_Parcel_Emp_Off 
•  Acres_Parcel_Emp_Ret 
•  Acres_Parcel_Emp_Ind 
•  Acres_Parcel_Emp_Ag 
•  Acres_Parcel_Emp_Mixed 
•  Acres_Parcel_Mixed 
•  Acres_Parcel_Mixed_w_Off 
•  Acres_Parcel_Mixed_no_Off 
•  Acres_Parcel_No_Use 
•  Gross_DU_Dens 
•  Gross_HH_Dens 
•  Gross_Pop_Dens 
•  Gross_Emp_Dens 
•  Gross_Tot_Dens 
•  Net_DU_Dens 
•  Net_HH_Dens 
•  Net_Pop_Dens 
•  Net_Emp_Dens 
•  Net_Tot_Dens 
•  Use_DU_Dens 
•  Use_HH_Dens 
•  Use_Pop_Dens 
•  Use_Emp_Dens 
•  DU 
•  DU_DetSF 
•  DU_DetSF_SL 
•  DU_DetSF_LL 
•  DU_AttSF 
•  DU_MF2to4 
•  DU_MF5p 
•  DU_Occ_Rate 
•  HH 
•  HH_Avg_Size 
•  HH_Avg_Children 
•  HH_Own_Occ 
•  HH_Rent_Occ 
•  HH_Inc_00_10 
•  HH_Inc_10_20 
•  HH_Inc_20_30 
•  HH_Inc_30_40 
•  HH_Inc_40_50 
•  HH_Inc_00_50 
•  HH_Inc_50_60 
•  HH_Inc_60_75 
•  HH_Inc_50_75 
•  HH_Inc_75_100 
•  HH_Inc_100p 
•  HH_Inc_100_125 
•  HH_Inc_125_150 
•  HH_Inc_150_200 
•  HH_Inc_200p 
•  HH_Inc_00_10_Pct 
•  HH_Inc_10_20_Pct 
•  HH_Inc_20_30_Pct 
•  HH_Inc_30_40_Pct 
•  HH_Inc_40_50_Pct 
•  HH_Inc_50_60_Pct 
•  HH_Inc_60_75_Pct 
•  HH_Inc_75_100_Pct 
•  HH_Inc_100p_Pct 
•  HH_Inc_100_125_Pct 
•  HH_Inc_125_150_Pct 
•  HH_Inc_150_200_Pct 
•  HH_Inc_200p_Pct 
•  HH_Avg_Inc 
•  HH_Agg_Inc 
•  Pop 
•  Emp 
•  Emp_Retail 
•  Emp_RestAccom 
•  Emp_EntRec 
•  Emp_Office 
•  Emp_Public 
•  Emp_AF 
•  Emp_Educ 
•  Emp_MedSS 
•  Emp_TransWare 
•  Emp_Whole 
•  Emp_Manuf 
•  Emp_Util 
•  Emp_Constr 
•  Emp_Other 
•  Emp_Ag 
•  Emp_Extract 
•  Emp_VMT_Office 
•  Emp_VMT_Public 
•  Emp_Industry 
•  Emp_Industry_No_Ag 
•  Bldg_SqFt_DetSF 
•  Bldg_SqFt_DetSF_SL 
•  Bldg_SqFt_DetSF_LL 
•  Bldg_SqFt_AttSF 
•  Bldg_SqFt_MF2to4 
•  Bldg_SqFt_MF5p 
•  Bldg_SqFt_Retail 
•  Bldg_SqFt_RestAccom 
•  Bldg_SqFt_EntRec 
•  Bldg_SqFt_Office 
•  Bldg_SqFt_Educ 
•  Bldg_SqFt_MedSS 
•  Bldg_SqFt_Public 
•  Bldg_SqFt_AF 
•  Bldg_SqFt_Manuf 
•  Bldg_SqFt_TransWare 
•  Bldg_SqFt_Util 
•  Bldg_SqFt_Whole 
•  Bldg_SqFt_Constr 
•  Bldg_SqFt_Emp_Other 
•  FAR_Gross 
•  FAR_Gross_Res 
•  FAR_Gross_Emp 
•  FAR_Net 
•  FAR_Net_Res 
•  FAR_Net_Emp 
•  FAR_Use_Res 
•  FAR_Use_DetSF 
•  FAR_Use_DetSF_SL 
•  FAR_Use_DetSF_LL 
•  FAR_Use_MF 
•  FAR_Use_Emp 
•  FAR_Use_Emp_Retail 
•  FAR_Use_Emp_Office 
•  FAR_Use_Emp_Industrial 
•  Bldg_SqFt_Small_Office 
•  Bldg_SqFt_Large_Office 
•  Bldg_SqFt_Restaurant 
•  Bldg_SqFt_Retail_Ent 
•  Bldg_SqFt_Grocery 
•  Bldg_SqFt_Warehouse 
•  Bldg_SqFt_School 
•  Bldg_SqFt_College 
•  Bldg_SqFt_Health 
•  Bldg_SqFt_Lodging 
•  Bldg_SqFt_Misc 
•  Bldg_SqFt_Residential_Common_
Areas 
•  Bldg_SqFt_Industrial 
•  emp_ind_non_warehouse_gross 
•  res_irrigated_sqft 
•  com_irrigated_sqft 
•  Etc…. 
UrbanFootprint Analysis Engines 
Land Consumption 
Southern California Land Consumption 
Business As Usual Compact Future 
Building Energy Use 
Energy GHG Emissions Policy Options 
Electricity generation portfolio à GHG emissions rate 
Residential Energy and GHG Assumptions 
Large Lot 
Single Family 
(~2,600 sf on 
~7,500 sf lot) 
Small Lot 
Single Family 
(~1,600 sf on 
~4,500 sf lot) 
Townhome 
(~950 sf) 
Multifamily 
(~850 sf) 
Electricity 7,420 kWh 5,567 kWh 3,344 kWh 3,573 kWh 
Natural Gas 1,043 therms 825 therms 551 therms 473 therms 
GHG (CO2) 18,186 lbs 9,619 lbs 9,140 lbs 8,416 lbs 
Annual Electricity Use,  Gas Use, and GHG Emissions 
 (by Typical Housing Type, per Household) 
Sample data for climate zone 9. 
Employment Energy and GHG Assumptions 
Small 
Office 
(<30k 
sf2) 
Large 
Office 
(>30k 
sf2) 
Restau-
rant Retail 
Food 
Store 
Ware
house School Lodging 
Electricity 12.4 kWh 
19.9 
kWh 
46.8 
kWh 
14.3 
kWh 
44.8 
kWh 
5.7 
kWh 
9.2 
kWh 12.3 kWh 
Natural 
Gas 
0.08 
therms 
0.20 
therms 
1.83 
therms 
0.07 
therms 
0.29 
therms 
0.01 
therms 
0.18 
therms 
0.42 
therms 
GHG 
(CO2) 
11.00 
lbs 
18.49 
lbs 
59.34 
lbs 
12.43 
lbs 
39.76 
lbs 
4.75 
lbs 
9.57 
lbs 
14.89 
lbs 
Annual Electricity Use,  Gas Use, and GHG Emissions 
 (by Typical Building Type, per Square Foot) 
Sample values for climate zone 6; “College” and “Health” building types not shown for brevity. 
Building Turnover 
END-STATE/FUTURE YEAR: 
•  5 DU existing/retrofitted 
•  1 DU existing/renovated 
•  1 DU existing/unchanged 
•  4 new DU through redevelopment 
•  5 new DU 
•  1 new DU/subsequently retrofitted 
BASE YEAR: 
8 existing DU 
74 
Quad 
Btu 
68 
Quad 
Btu 
Business As Usual Growing Smart 
B
T
U
 Q
ua
dr
ill
io
n 
Building Energy 
 Cumulative to 2050 
Would Power ALL Homes in California for 8 Years 
6 Quadrillion 
BTUs Saved 
Flickr: arbyreed 
A1 v C1 
Building Water Use 
328 
310 
Business As Usual Growing Smart 
A
cr
e 
Fe
et
 M
ill
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ns
 
Residential Water Use 
 Cumulative to 2050 
18 Million  
Acre Feet  
Saved 
 Water Savings Could Fill Hetch Hetchy 50 Times 
A1 v C1 
Local Fiscal Impact Calculations 
Infrastructure Capital Costs 
•  Impact Fees by LDC, Housing Type, & 
Regional Location for: 
•  Streets & Transportation 
•  Parks 
•  Sewage & Wastewater 
•  Water & Treatment 
Infrastructure O&M Costs 
•  General Fund Expenditures by LDC, 
Housing Type, & Regional Location for: 
•  General Government 
•  Public Safety 
•  Community Services 
•  Engineering & Public Works 
Local Revenue 
•  Revenue by LDC, Housing Type, & 
Regional Location from: 
•  Property Tax 
•  Property Transfer Tax 
•  Vehicle License Fees 
$165.4 
$133.4 
Business As Usual Growing Smart 
D
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Infrastructure Cost for New Growth 
Capital Costs for New Growth to 2050 
$4,000 Saved per New Housing Unit :  $710 Million/Year 
$32 Billion 
Saved* 
Flickr: sl-engineer *Includes local roads,  waste water and sanitary sewer, water supply, and parks & recreation
A1 v C1/C2
$84.9 
$69.9 
Business As Usual Growing Smart 
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O&M Costs for New Growth 
Engineering & Public Works Costs for New Growth to 2050 
$15 Billion Saved : $334 Million Per Year 
$15 Billion 
Saved* 
Flickr: watchlooksee *Includes City General Fund engineering and public works functions
$744.2 
$864.5 
Business As Usual Growing Smart 
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Revenues from New Growth 
City Tax and Fee Revenue from New Growth to 2050 
$2.7 Billion/Year in Additional Revenue to Cities 
$120 Billion 
More * 
www.livinginplainfield.com *Includes City revenues from Vehicle License Fees, Property Tax, and Sales Tax
Transportation 
‘8-D’ Sketch Travel 
Model 
Travel Model 
Verification 
UrbanFootprint 
SACOG 
2005 VMT/HH 
UrbanFootprint 
SACOG 
2005 VMT/HH 
SACSIM 
18,719 
14,492 
Business As Usual Growing Smart 
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Vehicle Miles Traveled (VMT) 
 Cumulative to 2050 
Equivalent to taking ALL cars off California’s roads for 15 years 
4.2 Trillion 
Miles Reduced 
Flickr: trash-photography
A1 v C1/C2
$7,900 
$4,800 
Business As Usual Growing Smart 
Auto Fuel Cost 
 Cost Per Household in 2050 
$3,100 Annual Savings Per Household in 2050 
Flickr: shesnuckinfuts
Flickr: TheTruthAbout…
A1 v C1
Business As Usual Growing Smart 
Home Energy & 
Water 
Auto Fuel + 
Ownership 
Annual Household Costs 
 Per Household Annual in 2050 
$7,300 Savings Per Household in 2050 
Flickr: Diablo_Solar 
 $ 21,000  
 $ 13,700  
A1 v C1 
Public Health 
Activity-Related Health Indicators 
SCAG 
2035 MVA/
Person 
UrbanFootprint 
Respiratory Health Impacts 
Cost reduction from status quo due to health incidents, Annual in 2035 
1 2 3 4 
-$1.1 bil
-$1.6 bil -$1.7 bil -$1.8 bil
-$2.0 bil
-$1.8 bil
-$1.6 bil
-$1.4 bil
-$1.2 bil
-$1.0 bil
-$0.8 bil
-$0.6 bil
-$0.4 bil
-$0.2 bil
$0.0 bil
Auto-Pedestrian/Bike Collisions & Costs 
Number of collisions and related costs, cumulative to 2035 
Image Source: http://palegaladvice.com/wp-content/uploads/2012/10/pedestrian_accident_mgn.jpg	

$4.1 
billion $3.8 
billion 
Scenario A Scenario D 
 
14,334   
13,004  
Scenario A Scenario D 
1,300 Fewer 
Collisions 
$300 Million in 
Costs Avoided 
Total GHG Analysis Engine 
Energy GHG Emissions Policy Options 
Electricity generation portfolio à GHG emissions rate 
Total GHG Analysis Engine 
Variable	  Explana-on	   2005	  Base	  Year	   2050	  Total	  
CO2	  Emissions	  from	  Electricity	  Genera4on	  (lbs/year)	   74,508	  lbs	  CO2	   354,615	  lbs	  CO2	  
CO2	  Emissions	  from	  Gas	  Genera4on	  (lbs/year)	   150,429	  lbs	  CO2	   376,194	  lbs	  CO2	  
CO2	  Emissions	  from	  Electricity	  Genera4on,	  including	  transmission	  loss	  (lbs/year)	   80,648	  lbs	  CO2	   383,835	  lbs	  CO2	  
CO2e/Gallon	  Fuel	  	  Assump-ons	  -­‐	  COMBUSTION	  EMISSIONS	  (Tank-­‐to-­‐Wheel)	  -­‐	  
Reduc-on	  rates	  being	  reviewed	  
Criteria	  Pollutant	  
Assump-ons	  (EMFAC	  
2007)	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
	  	   2005	   2020	   2035	   2050	   	  	   2005	   	   2020	   	   2035	   	   2050	   	  
Reduc&on	  from	  2005	   	   10%	   30%	   50%	   Pollutant	   	  lbs/mile	  	   	  tons/mile	  	   	  lbs/mile	  	   	  tons/mile	  	   	  lbs/mile	  	   	  tons/mile	  	   	  lbs/mile	  	   tons/mile	  
CO2e	  (lbs/Gal)	   19.62	   17.66	   13.73	   9.81	   NOx	  	   0.0014452	   7.226E-­‐07	   0.0003694	   1.847E-­‐07	   0.0001434	   7.171E-­‐08	   0.0001277	   6.387E-­‐08	  
	   	   	   	   	   PM-­‐10	   0.0000822	   4.110E-­‐08	   0.0000822	   4.110E-­‐08	   0.0000924	   4.622E-­‐08	   0.0000000	   2.217E-­‐11	  
CO2e/Gallon	  Fuel	  	  Assump-ons	  -­‐	  UPSTREAM	  EMISSIONS	  (Well-­‐to-­‐Tank)	   	   PM-­‐2.5	   0.0000503	   2.515E-­‐08	   0.0000583	   2.914E-­‐08	   0.0000600	   3.000E-­‐08	   0.0000601	   3.004E-­‐08	  
Reduc&on	  from	  2005	   	   	   	   	   SOx	  	   0.0000107	   5.338E-­‐09	   0.0000097	   4.852E-­‐09	   0.0000098	   4.897E-­‐09	   0.0000098	   4.901E-­‐09	  
CO2e	  (lbs/Gal)	   	   	   	   	   CO	  	   0.0140441	   7.022E-­‐06	   0.0039444	   1.972E-­‐06	   0.0020222	   1.011E-­‐06	   0.0018865	   9.433E-­‐07	  
	  	   	   	   	   	   	   	   	   	   	   	   	   	   	  
	  	   	   	   	   	   ROG:VOC	  	   0.0013669	   6.834E-­‐07	   0.0004436	   2.218E-­‐07	   0.0002317	   1.159E-­‐07	   0.0002154	   1.077E-­‐07	  
CO2e/Gallon	  Fuel	  	  Assump-ons	  -­‐	  FULL	  LIFECYCLE	  EMISSIONS	  (Total	  Well-­‐to-­‐Wheel)	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
Reduc&on	  from	  2005	   	   10%	   20%	   30%	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
CO2e	  (lbs/Gal)	   26.47	   23.84	   21.20	   18.54	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	   	  	  
Building GHG 
Vehicle GHG 
+ 
= 
Total GHG 
Greenhouse Gas Emissions 
 Annual in 2050 
Emissions offset by 47,000 square miles of trees in a year. 
A forest covering 1/4 of California. 
156 
97 
117 
102 
Business As Usual Growing Smart 
Passenger Vehicles Buildings 
76 MMT CO2e 
Reduced/Year 
New York Times 
www.exuberance.com 
A1 v C1 
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California 2050 GHG Emissions 
Getting to 80% Below 1990 
CO2e MMT 
RapidFire: 
•  Vision California statewide 
analysis 
•  Target-setting activities (helped 
set target for 8-county SJV) 
•  Envision Bay Area (NGO effort 
in advance of MTC/ABAG RTP/
SCS) 
•  SCAG 2012 RTP/SCS 
•  Kern, San Joaquin and Fresno 
counties: NGO effort to 
analyze SCSs currently under 
development 
SANDAG 
SCAG 
Kern 
County 
Fresno 
County 
San Joaquin 
County 
SACOG 
MTC/
ABAG 
UrbanFootprint 
and RapidFire 
projects in California 
in the SB375 era 
UrbanFootprint: 
•  Vision California analysis of Big 
5 regions 
•  SANDAG using for 2015 SCS 
•  SCAG using for 2016 SCS 
•  SACOG using for 2016 SCS 
So Cal SACOG San Diego Bay Area SJ Valley 
2035 GHG target 13%	   16%	   13%	   15%	   10%	  
Do plan(s) meet  
the target? √	   √	   √	   √	   ? 
Annual GHGs saved by 2035  
(in million metric tons) 11.1	   1.7	   2.1	   4.5	   1.6	  
Plus - Tahoe, Shasta, Butte, San Luis Obispo, Santa Barbara, and Monterey Bay COGs  
Senate Bill 375 
Regional Target Attainment: 1st Round SCSs 
(Largest California regions) 
Per-capita light duty vehicle transportation GHG reductions from 2005 due to 
planned effects on land use and transportation in SCS & RTP.   
Oregon Statewide Summary 
Senate Bill 1059 
Regulates VMT – GHG Connection Statewide, 
Encourages use of Scenario Planning 
Statewide Goal: 
Reduce GHG Emissions 75% below 1990 levels by 2050 
House Bill 2001 
Regulates VMT – GHG Connection in the 
Portland region (Metro) 
Oregon Statewide Summary 
For More Information 
garlynn@calthorpe.com 
 
www.calthorpe.com 
